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Resarch on the Axal Position of Treated Casng
n M ultistage Axal-Flow Canpressor s
WU Yan-hui,~ZHU Jun-qgiang, L M Zhiwei
(N orthw estern Polytechnical U niversity, X an 710072, China)

Abstract: ‘A _neyv method for detemining the axial position of treated casing in multistage
axial-flov compresrsis st up in thispaper. Firstly, the stalling presaure rise capability of axial-
flow compresor stages ispredicted, and the stage inw hich stall occursfirst could be located theo-
retically and be verified experimentally. Secondly, the stage stall gppearing first is taken as the ax-
ial position of treated casing T he idea is verified in a systenaticw ay w ith the help of four kinds
of different casing treatment in a subsonic two-stage axial-flov compresor. Experimental reaults
indicate that the treated casing placed on the first stalling stage could mprove the stall margin
better Themethod presented in the paper could be used as the guide in the casing treatment de-

sign for detem ining the axial position of the treated casing
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1
Tablel Stages nondimensional parameter s
1 2 3 4 5 6 7 8
Re/10° 14.8 15.8 17.3 21.1 23.9 27.2 24.0 25.7
E/g 0. 026 0. 030 0. 043 0. 052 0. 057 0.074 0. 095 0.104
Az/s 0.176 0. 209 0.321 0. 332 0. 337 0. 380 0. 329 0.470
L /g2 1.02 1.19 1.67 1.85 1.88 1.92 1.73 1.81
2
Table 2 Stage' scrrection coeff icients dynam ic presare factor s and predicted values
of stalling presarerisng capabil ity
1 2 3 4 5 6 7 8
Kre 1. 046 1.041 1.041 1.043 1.042 1.047 1.044 1. 045
K az/s 1.074 1.057 1.014 0.988 0.976 0.948 0. 939 0.943
K et 1. 040 1. 030 1. 004 1. 003 1..002 0. 997 1. 003 0.993
Fe 0.948 0. 905 0.889 0. 906 0. 963 1.024 1. 097 1. 156
Ch 0.321 0. 347 0.517 0. 507 0. 460 0.414 0. 405 0.399
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Fig 2 V ariation of stalling pressure rise cgpability

2

Table 3 The predicted valuesof stalling presure

risng capabil ity in a two-stage

axal flow campresor

/(r/min) 5059 8130
0.297 0.520
0. 206 0.339
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4
Table 4 Design parametersof four kindsof treabed casings
€ [ n w b d o a p
Sl 0.3 0.0  —  —  — e  —  —  —
S2 0.3 0.0 5 2.5 1.3 8.0 0.2 1.8 0.0
E1l 0.7 0.0 —_— —_— —_— —_— —_— —_— —_—
E2 0.7 0.0 5 2.5 1.3 8.0 0.2 1.0 - 01
5
Table 5 Exper mental veaultsof four kindsof built-up treabed casings
S2E2 S2E1 S1E2
Neor/ (r/min) 5059 8130 5059 8130 5059 8130
AD/% 5.52 8.28 3.35 7.45 2.53 5.59
AD/% 575 8.75 3.40 7.81 2.57 577
Als/% - 0.81 - 1.74 - 0.81 -1 1.59 - 0.81 - 0.28
A /% - 1.05 - 3.26 - 1.05 - 311 < 1.05 - 0.53
S2E1  7.45% 8.28%, 1% S2E?2 “ "
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Fig 5 First-stage presure ratio characteristic Fig 6 First-stage efficiency characteristic
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Fig 7 Seoond-stage presaure ratio characteristic
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